Testing for antibody is normally essential in the diagnosis of toxoplasmosis. The method most commonly used in the past has been the dye test of Sabin and Feldman (1948) , or some modification of it (Beverley and Beattie, 1952; Frenkel and Jacobs, 1958) . Although specific, sensitive, and reproducible (World Health Organization, 1969) , it is technically difficult and slow, requires the use of live parasites and suitable fresh human serum as 'accessory factor'. This has led to a search for less exacting but equally effective techniques. Among these have been various types of complement-fixation test (CFT), (Warren and Russ, 1948; Sabin, 1949; Steen and Kass, 1951; Thalhammer, 1956; Fulton and Fulton, 1965) , the indirect haemagglutination test (IHAT), (Jacobs and Lund, 1957) , the direct agglutination test (DAT), (Fulton and Turk, 1959; Couzineau and Baufine-Ducrocq, 1970) , and the immunofluorescent antibody test (IFAT) for detecting either antitoxoplasma IgG/IgM antibodies (Goldman, 1957;  Kelen, Ayllon-Leindl, and Labzoffsky, 1962; Fletcher, 1965) or antitoxoplasma IgM antibody alone (Remington, Miller, and Brownlee, 1968; Dropsy, Carquin, and Croix, 1970) . In the work reported here, parallel tests have been carried out by these different techniques with sera from large numbers of patients with suspected glandular or ocular toxoplasmosis. In many patients sera were tested at intervals over many months.
Comparisons have been made between the antibody
Received for publication 30 September 1974. titres obtained by the different tests at different stages of the infection.
Materials and Methods
Three hundred and seventy sera from 160 cases of glandular toxoplasmosis and 121 sera from 77 cases of toxoplasma choroidoretinitis were collected over a period of several years and tested by all or some of the methods described. Cases of glandular toxoplasmosis were selected on a combination of clinical history and raised dye test titre. In many positive cases, the diagnosis was supported by histological evidence. The cases with ocular disease were selected by an initial dye test titre of 1:64 or greater together with a supporting clinical diagnosis by an ophthalmologist.
A serum was obtained from each patient together with the clinical history and, with each subsequent specimen, a progress report from the physician-incharge.
SEROLOGICAL TESTS
Most of the tests described required the initial preparation of suspensions of the parasites as free as possible from host cells. Peritoneal exudates from cotton rats inoculated three days previously with the RH strain of Toxoplasma gondii were treated in various ways 1o produce purified suspensions of toxoplasma and the final method adopted is described. The exudates were collected in veronalbuffered azide saline (VBS, 01 % sodium azide),
The relationship and significance of antibody titres and the volume from each rat made up to 20 ml. Satisfactory washings of the peritoneal cavities containing large numbers of parasites and fewer than 5% of host cells were pooled, washed twice with the buffer, and the sediment was finally resuspended in 2% formalin in VBS. After 24 hours' fixation in formalin at +4°C, the suspension was centrifuged and the sediments were resuspended in 0-2 % formol-saline. After standing for one hour the suspension was removed from particles that had settled out at that time. Exudates that contained more numerous host cells were squirted repeatedly through a fine needle (gauge 25) to break up clumps and disintegrate cells containing parasites. The suspension was then partially purified by slow centrifugation followed by filtration through sintered glass filters (Baird and Tatlock, . Satisfactory suspensions obtained in this way were then treated by formalin as above.
Haemagglutination test
The test used was a modification of that described by Jacobs and Lunde (1957) . The parasites obtained and purified as described above but without formalinization were lysed in distilled water, 1 ml of water being added to every 5 x 108 parasites. After 24 hours at +40C, the suspension was transferred to a Mickle cell, an equal volume of small glass beads (grade 12 ballotini) added and the mixture shaken for 10 minutes on a Mickle disintegrator. The beads were removed by filtration and the filtrate centrifuged at 4000 rpm for 10 minutes. The clear supernatant (soluble antigen) was then stored at -20'C until required. Red blood cells were sensitized with this antigen using a modification of the technique described by Jennis (1966) . Varying dilutions of the antigen were added to 2% suspensions of pyruvic-aldehyde-treated human group 0, rhesus-negative cells, and the coating was carried out at 560C for one hour in phosphate-buffered saline, pH 6-0. The cells were then washed once with PBS (pH 7-2) and resuspended in the same buffer with 0-1 % sodium azide at a final concentration of cells of 1 %. 
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The plates were read after two and a half hours and the highest dilution of serum giving an irregular rough button of red cells surrounded by a lawn covering the entire bottom of the well was taken as the endpoint.
Complement-fixation test Antigen for the CFT was prepared and formalinized from cotton-rats as described above. The optimum dilution of the antigen was determined by the usual chessboard technique and was generally found to be 2-8 x 106 parasites per ml. The test followed the technique described by Bradstreet and Taylor (1962) for virus CFT, but using Microtiter plates, u wells, and 1% sensitized sheep red cells and adopting the longer overnight fixation.
Direct agglutination test
The concentration of the formolized toxoplasma suspension obtained above was adjusted to approximately 7 x 107 per ml. The test sera were diluted in 0-4 % bovine albumin borate saline buffer and serial dilutions made in a Microtitre plate, v wells, 25 ,ul of the antigen being added to 25 ,ul of the serum dilution. The plate was shaken in a Luckham shaker for 15 minutes and left overnight at room temperature before reading the test. Agglutination was shown by a diffuse lawn of parasites or an irregularly shaped button, whilst a clearly defined button represented a negative reaction. The highest dilution of the serum producing disruption of the button, with an irregular periphery, was considered the endpoint.
Methylene blue dye test The dye test technique followed that of Beverley and Beattie (1952) modified from Sabin and Feldman (1948) .
Indirect fluorescent test for toxoplasma antibodies
The concentration of the toxoplasma suspension formolized as described above was adjusted to approximately 7 x 106 parasites per ml, and multiple spots of the suspension were placed on a glass slide by the method described by Chessum (1970 (Beattie, 1957; Feldman and Miller, 1956) (Jacobs and Lunde, 1957; Knierim, Niedmann, and Thiermann, 1960; Thorburn and Williams, 1972; Tonder, Closs, and Digraves, 1974) , others reporting varying degree of discrepancy (Mitchell and Green, 1960; Lewis and Kessel, 1961; Chordi, Walls, and Kagan, 1964) . Both groups of workers can justify their conclusions but the reported studies probably reflect the limitations imposed by their choice of material and may at times be misleading. Although two different antibodies are being measured by the tests, a large number of cases fall in the group in which the cellwall antibody runs parallel with and more or less equal to the indirect haemagglutination test, but our work has shown that differences between the two tests occur mainly early in the infection and at a later stage, both periods when sera are less commonly tested.
The third type of antibody, the IgM determined by FAT using whole formalin-fixed parasites as antigen, is one produced against the surface or cell-wall antigen and not the soluble antigen (table  V) . The titre of this antibody remains raised for a number of months and then gradually falls to become negative in 18 months or less in the majority of cases. Since this antibody persists beyond the period of illness, as was also found by Remington et at (1968) and Thiermann and Stagno (1971) (fig 2b) . However, for all glandular cases, the HA to cell-wall antibody titre difference early in the disease has been a constant finding. Fairchild, Greenwald, and Decker (1967) , in an evaluation of the indirect haemagglutination as a test for toxoplasmosis, noted a similar discrepancy between the antibody titres in the dye and indirect haemagglutination tests in the early stages of glandular toxoplasmosis. These differences can also be shown in the early stages of accidental laboratory infections (Kayhoe, Jacobs, Beye, and McCullough, 1957; Frenkel, Weber, and Lunde, 1960) . Even negative HA results have been reported on rare occasions in the presence of a high dye test titres (Jacobs and Lunde, 1957; Fairchild et al, 1967; Miller and Brown, 1969; Karim and Ludlam, 1973) . Thorburn and Williams (1972) and Tonder et al (1974) The relationship and significance of antibody titres antibody tests to determine whether the cell-wall antibody level is due to a current, recently past, or old infection. For example, where the cell-wall antibody titre is borderline, eg, 1:256, a positive IgM titre of, eg, 1:128, would suggest an early or current infection, a negative IgM test a past infection, unrelated to the patient's current condition. A low indirect haemagglutination test titre would suggest an early infection, a high titre one of longer duration. Figure 3 summarizes the use and interpretation of the tests. The titres mentioned are rather arbitrary, but have proved useful in this laboratory and of course the clinical condition must often influence the choice of tests and the interpretation of the results.
We believe that the methods described here and the interpretation of the results of tests carried out on single sera will provide useful information regarding the stage and duration of infection in toxoplasmosis and will therefore be of value in the diagnosis of the disease.
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